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SLIP ELEMENT FOR USE WITH A DOWNHOLF TOOi 
AND A METHOD OF MANUFACTORIN^SA^VH^ 

Background 

10001, This invention rela.es to a slip eiement for „ se in eonnection with a downhoie tool for 

use mwellbores in oil and gas reeovery operations. 

[0002, ti, the drilling or reworkjng rf o ., wdls jt . des . 

seating t00 s , such as bndge ^ ^ ^ ^ ^ ^ 

.ea.es and sec.es ,e ,oo, in the wellb ore so tha, seating, and other welibore operas, may tie 

10003, Some of these slip dements are made with east iron so ma, they will readily grip the 
■nner wa, of the casing when expanded. However, ttiese cas « iron stip Cements are relltivj 
heavy and, as a resnti, have often tieen replaced with composite stip elements fabricated, a, leas, 
Z' ^ — - ■ How-, .he composite stip elements often 

T* 7 ime ' CaSi " 8 Wa "' Theref0rc ' ^ «* ^ been 

Pi ced ,„ the composite slip elements to bite into me inner casing wa„ to assist in the gripping 

aeon d.scnssed above. Another advantage of the ceramic inserts is mat when the t oo,!s7o 

onger needed, the ceramic inserts are easy to dril, or mil, on, with the stip elements wtien the 

oo, ,s to be es,rt,ctive,y removed ftom me wetibore. However, the ceramic inserts tend to chtp 
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[0004] Metallic inserts have been used in olace nf th»„ ■ ■ 

u n u P Ae ceramic lnserts si nce they do not chin 

*' 

Brief Description of the Drawings 

Z to " " ° f ^ ^ "° inserted in a wellbore. 

Fig. 2 is a cross-sectional -view of the tool of Fi e 1 

[0008] 
[0009] 
[0010] 
[0011] 



Fig. 3A is a cross-sectional view taken along the line 3-3 of Fig.' 2. 
Fig. 3B is an isometric view of a slip element of Fig. 3A. 
Fig. 3C is a cross-sectional view taken along the line 3C-3C of Fig 3B 
011, ^^m^^^^^^^^ 
alternate embodiment of the slip element. ■ depict an 



Detailed Description 

1*121 Referring to Fig. 1, the reference numeral !0 refers to a wellbore penetrating a 

;!r7:r: Ffor,hepmposeof — ^^^^ 

.^-^we^e.O.oaprede.erntineti de ptnby a stri n g ,4, inti-e forme eoUed 
too! ,2 ,s shown generally in Fig. . and wil, be described in detail later 

Teiii 10 Th r in8 , ; 4extends from a rig 1 6 * is iocated ab ° ve 

wellbore 1 . The „g ,6 ,s conventional and, as such, includes support structure, a motor driven 
^nng „ ,„ . predetermined depth jn (he , o ^ 



I0014J The upperportion of the wellbore 10 may be lined with a casing 20 which is 
cemented in tire wellbore 10 by introducing cement 22 in an anoulus formed between the inner 
surfaceof,be W e,,bore,0a„dmeoutersurfaceofthecasi„ g 20,a,,mac„„ventio„a,man:: 
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[0015] Referring t0 Fig. 2, the tool 12 can be in the form of a bridge plug a frac „!„„ 

1T~ 7 ^ aCe ' nanyCOnVeMiOM, — Th --~ine, ud eap lu ra,i ty „f 
— 30 and are connected to the mandrel 30 in any conventional manner. A pair of wedges 
llon,^ 

re anon ,„ me packer demeMs J2 ^ ^ ^ 

«- vcritcallv, or substantially vertical,, the wedge 3, extends above the paeJll 32 

elements 32 and the wedoe s ia.„j, £ , pacxer 

me wedges 34 and 36 are curved to conform to the curvature of the mandrel 30 
and the outer surfaces ofthewedses 34 and , . ™ or me mandrel 30, 

• Pac k ere,emen,s32. ' ^ ^ ™ d 36 ^ -direction towards the 

' wZe e ' 77 °" mandrd 30 bd0W Wd8e * "* — « « an 42 
wd, h descrtbed m detail. Other components are provided on me mandrel 30 but will no, be 
described s ,nce they form no part of the invention . 

ZL 44^ iD ^ aSSemWy 40 C0 " SiS,S ° f * ^ arcuate slip 

— old ^ ^ 3 ^ ^ SUrfaCC *~*»»» «» ~ o^e 

10018] Oneofme slip elements 44 is sh„™ i„ Fig. 3B and has ,„„ spaced grooves or 

secure the slip element 44 to the mandrel 30 A oluralitv nf h„n ■ 

Plurality of buttons, or inserts, 46a, 46b and 4fir 

J. 46a, 46b, and 46c ts m the form of a solid cylinder, or rod, and is secured in its respective 
opening m any conventional manner. In the example shown in Fig. 3B, the inserts 46a and 46b 
-hor^llyaHgned and normally spaced to form a ho riz0 „ W row extending Jus. abov 
•he , user. 46c. As better shown in Fig. 3C, an end portion of each insert 46a, 46b, and 46c 
P^cts outwardly from the outer surface of the slip element 44 and extends downwardly a, a 
shght angle to the horizontal, or transverse, axis of the shp element 44. 
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[0019] Each slip e.e m e„ t 44 is fabricated fan a relative,, light and inexpensive material 

matena, f, fre shp elements 44 and is strong enough ,o enable the inserts 46a and 46b ,o grip the 
remove the tool 12 from the wellbore 10. 

[0020, The insert 46c consists of a material, snch as a metallic ceramic composite tha, is 
stronger than that of the above-mentioned ceramic material forming the inserts 46a and 4 a„ d 

7 ft 8 35 " ^ 46b ' ^ **« <* - 'oads 

on a o f he mse „ s 4& , 46b> ^ 4fe ^ o(herwjse wouM c ^ ^ 

and,husbecomed y sfrmc t io„a,.Mo re over,me P rovi s io„„fo„l y o„ei„ser,46cofametjr 
— w i *eachs 1 ipelemen,44d« S no,si g n ifi cantl yi m P ai r meabi,i, y 

[002,] „ is understood that the remaining slip elements 44 of me slip assembly 40, as well as 

3B and 3C and have mserts that are identical to, and are located in the same manner as the 
inserts 46a, 46b, and 46c. inner as, tn e 

[0022, When the too, ,2 is lowered to a predetermined depth in the casing 20 (Fig 1) for the 

ZZ7 COnVen " 0 ; 1 ^ S ° ' hat mSertS ^ 46 "' ^ 46C ° f ^ * ~y «>, as 
w a of the casmg 20 (Ftg. 1) ,„ grip the latter wall and secure the tool ,2 in the casing 20 
( 023, According to the embodiment of Figs. 4A-4C, the slip assembly 40 is replaced b y a 
*P assemb y 50 and the components shown in Figs . , and 2 are otherw.se the same. The slip 
assemb y 50 consists of six spaced, arcuate slip element, 52 angular,, spaced around the 
circumference of the mandrel 30. Each slip element 52 has a curved inner surface to conform to 
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[0024] One of the slip elements 52 is shown in Fie 4R a „H h . 

notches, 52a and 52h formed in its outer surface r I ' ^ °' 

secure the slip element , ,u ^ *" *"*™* Naming rings, or the like, to 

« - 5^1 "1 T 1 " P,UraH,y " bUtt °" S ' " * *• 

horizontally aligned and horizontally spaced to form . h ' • ' * ™ 

horizontal row formed b y the inse „s 56c1 « dT ! ^ ^ ^ 3 

-M.,5H,d5 & ; OJ , ts :r;:r: ^^vr in *^ 

extends downwardly at „, ,, , 0Wer surtace of 'he shp element 52 and 

^inserts 56 and IZT ^ fc ^ ^ ^ss fiher reinforcement, 

innerwallofmel^ 

— '- f ~--- — e^amic 

associated with each slip element 52 d , * 3 me,a " iC ^ 

[0027. If „ ! ,tlSdeS,redtom ^*etool,2i„,hewellborel0. 

10028] ^nthetoolUisloweredtoapredetermineddepthinfteeasin^OtFi,, ,u „ 
purpose of establishing a seal with the inner wall of the casin, 20 «h , 
- a conventional manner so ma, the inserts 56a, Sob^ ^—-^areae, 

«, ->oo, doc, 56d, and 56e move into engagement 
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with the inner wall ofthe racing on /c- ^ 

casing 20. It is unde 17Z " "* "* ^ ^ te *" 12 » «* 
mail a "' ,,: ab0 ~-« 'owe r ,,ip assembly fimctions in ^ sfe 



mn-)OT Variations 
[0032] 4. The shape and size of the inserts ean be varied" 



without a flat bottom. 
[0031] 3 



The slip events ean be made of other materials, such as east iron 
■• fhe shape and size of the inserts ean be varied 

. on, me slip elements after use. °" *" ^ *» °' »"'» g 

^ ^epariicularloc^^^ 

casing wall, as long as the material of the insert 46c is , ^ 

inserts 46a and 46b- arrd as taw, 1 " " of «* 

H0D ' 311(1 as ] °ng as the material of the inserts w <^ j 

resistant than the material of the inserts 56a , Li ' " ^ 

46c 56a 56b 56 , ' ^ l0 " S 35 a " ° f «* ™crts 46a 46b 

ins^;,r^ 

[0037, 9 The 1 ass b T 4n ^ ^ ~ ^ " ° f * nraterial. 

0038 n I S 50 " e USed °" — tool. 

10038] ,o. Spatral references, such as "upper", "lower" "vertical" "a„„ , . 
purpose of illustration only and do not limi, 1 r ' 8 ' f ° r the 

described above ^ ° rientati ° n °^ location of the structure 
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and advantages of .his invention. Aeeo r di„ gly all such mod H ^ 
[0040] What is claimed is: 
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